(M) mororoLa Military 54L5283

4-Bit Full Adder
With Fast Carry

ELECTRICALLY TESTED PER: ”Pa
MIL-M-38510/31202
The 5418283 is a high-speed 4-Bit Binary full adder with internal ’II’III

carry lookahead. It accepts two 4-bit binary words (A1-A4, B1-Bg)and a
Carry input (Cp). It generates the binary Sum output (£1 — T4) and the
Carry output (C4) from the most significant bit. The 'LS283 will operate
with either active-HIGH or active-LOW operands (positive or negative AVAILABLE AS:
logic).

1) JAN: JM38510/31202BXA
2) SMD: 7604301
3) 883: 54L5283/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: E

LOGIC DIAGRAM

CERFLAT: F
LCC: 2
THE LETTER “M” APPEARS
BEFORE THE / ON LCC.
9)c,
— PIN ASSIGNMENTS
] DL  FLATS LCC  BURNMN
FUNCT. 62009 65005 756A.02 (COND.A)
B4 (11 22 1 1 2 Vee
By 2 2 3 Vee
ag(a2 A2 3 3 4 Vee
Cs L Y 4 4 5 vee
A 5 5 7 vee
By 6 6 8 veo
— Co 7 7 9 Vee
GND 8 8 10 GND
& Cq 9 9 12 vVee
B3 (15 %4 0 10 13 Voo
By i " 14 Vee
W Ay 12 12 15 vee
8 G2 D—@ 55 3 13 13 17 veo
Ag uo 1 18 Voo
B3 15 15 19 Vee
Vee 16 16 20 vVee
By (2
2 BURN-IN CONDITIONS:
Vee = 5.0 V MIN/G.O V MAX
INE G D‘@ 5 c
a
i,‘:[)—@ x
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541.5283

FUNCTIONAL DESCRIPTION FUNCTION TABLE

The 'LLS283 adds two 4-bit binary words (A plus B) plus Cnh-1)| An Bn ¥n Cn
the incoming carry Cq. The binary sum appears on the Sum
(1 — X4) and outgoing carry (C4) outputs. L L L L L
Co+(A1+B1)+2(A2+B2)+4(A3+B3)+8(A4+B4)=X1+232 L L H H L
+4 33+ 834+ 16 C4 Where: (+) = plus L H L H L

Due to the symmetry of the binary add function the LS283 L H H L H
can be used with either all inputs and outputs active HIGH H L L H L
(positive logic) or with all inputs and outputs active LOW H L H L H
(negative logic). Note that with active HIGH inputs, Carry Input H H L L H
can not be left open, but must be held LOW when no carry in
is intended. H H H H H

C1-C3 are generated intemally
Cg is an external input
C4 is an output generated internally

Pin Loading
Name (Note a)
HIGH LOW

Aq-A4 A Operand Inputs | 1.0 U.L. 05U.L
B1-B4 B Operandinputs | 1.0U.L. | 05UL

Co Carry Output 05UL. | 0.25UL.

X1-X4  Sum Outputs 10U.L. |5(25)U.L.
(Note b)

Cs Carry Outputs 10U.L. |5(25)U.L.
{Note b)

NOTES:

a. One TTL Unit Load (U.L.) = 40 uA HIGH/

1.6 mA LOW.

b. The Output LOW drive factor is 2.5 U.L. for
Military (54) Temperature Ranges.

[ Co Aq ] Az A4 B4 Bo B3 By 24 22 3 34 Cq
Logic Levels L L H L H H L L H H H L L H
Active High 0 0 1 0 1 1 0 0 1 1 1 0 0 1
Active Low 1 1 0 1 1} 0 1 1 0 0 0 1 1 0

Interchanging inputs of equal weight does not effect the operation, thus Cg, A1, B, can be arbitrarily assigned to pins 7, 5 or 3.
(10+9=19)
(carry +5+6=12)
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AC TEST CIRCUIT

27V Veg =50V QUTPUTS Voo
— CO I'——_ ——————
{4, | Ri= (SEENOTE4) |
—1By 24 : ———PP—pi :
PULSE SEE A2 22 ] _]_ I
GENERATOR ! TABLE —1Bp 23 | C|= (SEENOTE 3) |
1A %4 | I |
— B3 C4 - = I
—{ a4 L towoneur; |
By
SWITCHING WAVEFORMS
30V+o2v
PULSE
GENERATOR 00V£02V
OUTPUT
OUTPUT Von
VoL
VoH
OUTPUT VoL

NOTES:

1. The pulse generator has the following characteristics:

PRR < 1.0 MHz, tr <15 ns, tf <6.0 ns, tp =200 ns and ZoyT = 50 Q.
2. CL =50 pF + 10%, including scope probe, wiring capacitance

without package in test fixture.

. All diodes are 1N3064 or equivalent.
- RL=2.0kQ+5.0%.
5. Terminal conditions (pins not designated may be high 2 2.0 V, or

low < 0.7 V, or open).

& ow
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54L5283

i P Test Condition
Symbel parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C -55°C
Static
Parameters: Subgroup 1 Subgroup2 | Subgroup 3

Min Max Min Max Min Max

VoH I(_)thi;::l?tl\“/:;tage 25 25 25 v zﬁ;.::::z‘.tt..)svv(’alﬁ>iﬂp=ut_s)(.)'4 A
VoL | cuputvoliage o4 o4 04 | v |Ve0 7Y farpue)
e Vot V' |ober s arpcpen.
OO {1 curret 2 2 20 | 1A | gpernpusareapen.
IHHOD) |\ urrent 100 100 100 | u | e,
i curent 4° w S
| inpw current 200 20 | WA [0S s ohD,
Output Short Ve =55V, VN =5.5V (all inputs),

los Circuit Current —15 | =100 f =15 | -100 | —15 | -100 | mA VouT = GND.

Logical “0” _ _ _ _ _ _ Ve =55V, V)L=04V,

e Input Current 03 076 0.3 0.76 03 0.76 | mA other input =5.5 V.
Logical “0” _ _ _ _ B _ Vee =55V, V) =04V,

o) Input Current 015 0.38 | =015 1-038 [-0.15 | ~0.38 | mA other inputs are open.
Power Supply _ _ .

lccL Current Off 39 39 39 mA | Voc =5.5V, VIN = GND (all inputs).
Power Supply Vec=55V,VIN=565V

lccz Current Off 34 34 34 mA (A inputs only), other inputs = GND
Power Supply _ _ .

IccH Current Off 34 34 34 mA | Vee=5.5V,ViN=55V (allinputs).
Logical “1” _

VIH Input Voltage 2.0 2.0 2.0 V. |Vcc=45V
Logical “0” _

VIL Input Voltage 0.7 0.7 0.7 V |Veg=45V.

) Subgroup7 | Subgroup 8A | Subgroup 88 per Truth Table with Vo = 5.0 V,

Functional Tests

VINL=0.4V,and VjN\H =25 V.
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L . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C —-55°C
Switching
Parameters: Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max
tPHL1 Propagation Delay 5.0 35 5.0 40 5.0 40 ns Voo =5.0V,CL =50 pF, RL=2.0kQ
tPHLA1 Cp to Any X Output — 24 — 35 — 35 Voe =5.0V,CL = 15pF.
tPLH1 Propagation Delay 5.0 30 5.0 39 5.0 39 ns Vog=5.0V, Cp =50 pF, R =2.0kQ
tPLH1 Co to Any X Output — 24 — 34 — 34 Voe =5.0V,CL=15pF.
tPHL2 Propagation Delay 5.0 35 5.0 40 5.0 40 ns Voo =5.0V, CL=50pF, R =2.0kQ
tPHL2 Co to Any X Qutput — 24 — 35 — 35 Voc=5.0V,CL=15pF
tPLH2 Propagation Delay 5.0 30 5.0 39 5.0 39 ns Voo =5.0V, CL =50 pF, R =2.0 k.
tPLH2 Cg to Any X Output — 24 — 34 — 34 Voc=5.0V,C=15pF.
tPHL3 Propagation Delay 5.0 35 5.0 40 5.0 40 ns Vg =5.0V,CL=50pF, R =2.0kQ
tPHL3 Cp to Any X Output — 24 — 35 —_ 35 Vee=5.0V,CL =15 pF.
tPLH3 Propagation Delay 5.0 30 5.0 39 5.0 39 ns Voo =5.0V, CL=50pF, R =2.0kQ
tPLH3 Cg to Any 3 Output — 24 — 34 — 34 Vg =50V, CL=15pF
tPHL4 Propagation Delay 5.0 35 5.0 40 5.0 40 ns Ve =5.0V, Cp =50 pF, R =2.0kQ
tPHL4 Cp to Any X Qutput — 24 — 35 — 35 Voc =5.0V,CL=15pF.
tPLH4 Propagation Delay 50 30 5.0 39 5.0 39 ns Vo =5.0V,CL=50pF, R =2.0kQ
tPLH4 Cop to Any X Output — 24 — 34 — 34 Voc =5.0V,CL=15pF.
Propagation Delay
tPHLS /Data-Output 5.0 28 5.0 35 5.0 35 ns |Vgc=50V,CL=50pF RL=2.0kQ
CotoCy
Propagation Delay
tPLH5 /Data-Output 5.0 25 5.0 32 5.0 32 ns |Voc=50V,CL=50pF R_=2.0kQ
CotoCy
Propagation Delay
tPHLG /Data-Output 5.0 35 5.0 40 5.0 40 ns |Vcg=50V,CL=50pF R_=2.0kQ.
A or Bto X Output
Propagation Delay
tPLH6 /Data-Output 5.0 35 5.0 40 5.0 40 ns |Vgg=5.0V,CL=50pF R =2.0kQ
A or B to ¥ Output
Propagation Delay
tPHL7 /Data-Output 5.0 35 5.0 40 5.0 40 ns |[Vgg=5.0V,CL=50pF Ry =2.0kQ
A or B to ¥ Output
Propagation Delay
tPLH7 /Data-Output 5.0 35 5.0 40 5.0 40 ns [Vgg=5.0V, CL=50pF R =2.0kQ.
A or B to X Qutput
Propagation Delay
tPHL8 /Data-Output 5.0 35 5.0 40 5.0 40 ns |Vog=5.0V,CL=50pF R_=2.0kQ
AorBto Y Output
Propagation Delay
tPLH8 /Data-Output 5.0 35 5.0 40 5.0 40 ns [Voc =50V, CL=50pF R_=20kQ
A or B to ¥ Output
Propagation Delay
tPHLY /Data-Output 5.0 35 5.0 40 5.0 40 ns |Vgg=50V,CL=50pF R_=2.0kQ
A orBto ¥ Output
Propagation Delay
tpL HY /Data-Output 5.0 35 5.0 40 50 40 ns |Vog =50V, CL=50pF R_=2.0kQ
AorBto X Output
NOTE:

1. The limit specified for C_ = 15 pF is guaranteed but not tested.
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